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TECHNICAL ABSTRACTS

DROPLET COMBUSTION CONTROL FOR MICROGRAVITY EXPERIMENTS

R. Lobbia, S. Dattarajan, O.l. Smith and A.R. Karagozian, University of California at Los Angeles
(Presented at the 54th Annual Meeting of the Division of Fluid Dynamics of the American Physical Society,
Held in San Diego CA, November 2001).

This experimental study focuses on development of a method for performing sustained droplet
combustion experiments via closed-loop control. The methodologies described here are especially
pertinent in conducting microgravity droplet experiments, where the effects of perturbation conditions
on droplet combustion behavior may be explored successively, over many seconds or even minutes, in a
straightforward manner. In the present configuration, a burning liquid methanol droplet is suspended
and maintained at a constant diameter during combustion via continuous fuel delivery through a
qguartz capillary tube. Both open loop and closed loop control of fuel delivery is explored in these
studies, and the effect of continuous fuel delivery on droplet burning characteristics is examined.

DETERMINATION OF THE GAS TEMPERATURE IN AN OPEN AIR, ATMOSPHERIC PLASMA TORCH FROM THE
RESOLVED PLASMA EMISSION

J.M. Williamson, Innovative Scientific Solutions, Inc., Dayton OH, C.A. Dejoseph, Jr., Air Force Research
Laboratory, Wright-Patterson AFB, OH (Presented at the 54th Annual Gaseous Electronics Conference of
the American Physical Society, Held in University Park PA, October 2001).

In principle, the gas temperature in an air plasma can be determined from the plasma emission of
molecular nitrogen. The gas temperature is typically determined from the contour analysis of the
emission bands in the well known, N, 2nd positive (C*P-B*P) system. The N, 2nd positive system has a
large oscillator strength and is easily recognized in nitrogen discharges making it the preferred system
for temperature determination. The resolved emission spectrum of an atmospheric pressure, open-air
plasma torch was recorded with a 0.5 m spectrometer and ccb camera. The plasma emission under
these conditions was found to be dominated by continuum radiation and emission from other species
which obscured large portions of the N, 2nd positive emission. In spite of these difficulties, the gas
temperature of the torch could be determined from a fit of partially resolved N," 1st negative
vibrational transitions and a blackbody fit to the continuum radiation. The vibrational temperature,
determined from a Boltzmann plot, was 4300(x900) K while the blackbody radiation temperature was
4400(+400) K. As a check, spectral simulations using N," 1st negative emission, N, 2nd positive
emission, and a blackbody were compared with measured spectra over selected spectral regions.



STUDY OF INTENSITY DISTRIBUTION IN THE R(0,0) BRANCH OF THE (A'P® X'S") ELECTRONIC TRANSITION
OF THE BH MOLECULE AND DETERMINATION OF GAS TEMPERATURE IN NON-EQUILIBRIUM PLASMAS

M. Osiac and J. Ropcke, Institute of Low Temperature Plasma Physics, F.-L.-Jahn-Str. 19, 17489
Greifswald, Germany and B.P. Lavrov, Faculty of Physics, St. Petersburg State University, 198904,
Russian Federation (Presented at the 54th Annual Gaseous Electronics Conference of the American
Physical Society, Held in University Park PA, October 2001).

Relative transition probabilities of spontaneous emission in the R and P branches of the (A'P-X'S"),
(0,0) band of BH have been obtained for the first time. It was observed that they are in agreement to
corresponding ratios of Honl-London factors. Thus the nonadiabatic effect of perturbation is negligibly
small and Honl-London formulas may be used for derivation of rovibronic population densities from
measured line intensities. General considerations are illustrated by the example of a low-pressure
plasma of a planar microwave discharge using H,/Ar/B,Hg gas mixture (1-2.5 mbar, 1.2-2.4 KW). In the
framework of a corona model the rotational temperatures of A'P", n¢=0, and X'S*, n2=0 vibronic states
obtained from the BH spectrum are in accordance with the rotational temperatures of the X'S*, n2=0
state of H, determined from the intensities of Q-branch (0,0) lines of the H,-Fulcher-a band system.
This provides the opportunity to use rotational line intensities of the R branch (0,0) of BH for the
spectroscopic determination of rotational and gas temperatures in non-equilibrium plasmas.

ROTATIONAL TEMPERATURE MEASUREMENTS IN A RADIOFREQUENCY DISCHARGE BY USING CO
ROTATIONAL EMISSION SPECTRUM

T. Dinh, S. Popovic and L. Vuskovic, Department of Physics, Old Dominion University, 4600 Elkhorn Ave.,
Norfolk, VA 23529 (Presented at the 54th Annual Gaseous Electronics Conference of the American Physical
Society, Held in University Park PA, October 2001).

Gas temperature is a necessary parameter needed to establish the kinetic model of a gas discharge. In
order to verify the possible perturbation and distortion of temperature of the radiofrequency discharge
to the thermocouple probe, we performed the emission spectroscopy analysis based on the rotational
intensity distribution of CO bands to obtain highly accurate discharge temperature measurements. In
our experiment, a well defined gas mixture with 95% of CO, and pressure 4-6 torr flowed transversely to
the applied radiofrequency field between two parallel circular stainless steel disks with diameters of
2.54 cm and a discharge gap of 0.4-1.0 cm. The driven radiofrequency field had the frequency of 20-
40 MHz and the power delivered to discharge was 1-5 W. It was possible in this discharge condition to
use the Angstrom Band (B'S*-A'P, 519.8, 451.0 nm) in the visible emission spectrum of CO to analyze
the discharge temperature. The Q branch within (B'S*-A'P) transition, which corresponds to DJ=3D,
and has the most intense distribution profile, was used to identify the rotational quantum numbers.
The higher rotational quantum numbers were used during the fitting in order to eliminate the possible
overlap with P and R branches. The rotational temperature of the radiofrequency discharge in the gas
mixture was compared to the temperature measured by thermocouple probe.

THOMSON SCATTERING MEASUREMENT OF ELECTRON DENSITY AND TEMPERATURE IN A MICROWAVE
PLASMA FOR DIAMOND DEPOSITION

S. Narishige, S. Kitamura, K. Teii, K. Uchino and K. Muraoka, Kyushu University, Japan, and T. Sakoda,
Kitakyushu National College Technology, Japan (Presented at the 54th Annual Gaseous Electronics
Conference of the American Physical Society, Held in University Park PA, October 2001).

The composition and flux of gaseous species in a reactive plasma are highly affected by the behavior of
electrons. The detection of electrons in a microwave plasma operating at pressures as high as 10-
100 torr is known to be difficult. For example, the small mean-free path obstructs the use of
electrostatic probes. In this study, electron density (n,) and temperature (T,.) in a microwave CH,/H,
plasma for diamond deposition were measured by laser Thomson scattering spectroscopy. This method
can provide the local density and temperature without perturbing the discharge condition. A Nd:YAG
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laser at a frequency doubled wavelength of 532 nm was injected into the chamber. The scattered light
was passed through a double-monochromator and the output signal was detected by a photomultiplier
tube. With a pure H, plasma at 20 torr, n,.=3x10 m® and T,=1.7 eV were obtained. However, with a
10% CH,/90%H, plasma, the scattering spectrum confirmed that the component of rotational Raman
scattering of molecules originated from CH, were overlapped on the Thomson scattering spectrum. It
was found that the use of a Nd:YAG laser at fundamental wavelength of 1064 nm was suitable to
suppress the component of the Raman scattering since the scattering intensity is inversely proportional
to the 4th power of wavelength.

EFFECTS OF IGNITION ON PREMIXED VORTEX RINGS: A SIMULTANEOUS PLIF AND PIV INVESTIGATION

T.R. Meyer, V.R. Katta and S.P. Gogineni, 1ssSl, 2766 Indian Ripple Road, Dayton, OH 45440, and J.R.
Gord, Propulsion Directorate, Air Force Research Laboratory, Wright-Patterson Air Force Base, OH 45433
(Presented at the 54th Annual Meeting of the Division of Fluid Dynamics of the American Physical Society,
Held in San Diego CA, November 2001).

Preliminary studies of reacting, premixed vortex rings have shown that flame propagation is highly
sensitive to ignition timing, equivalence ratio, and vortex strength. A variety of divergent phenomena have
been observed, such as interior/exterior flame propagation, vortex-induced flame bridging across the jet
column, and the formation of unburned pockets. In the current work, planar laser induced fluorescence of
acetone and OH is performed to study the non-reacting and reacting regions, respectively, and particle
image velocimetry is used to study the effects of reaction on the flowfield. The flowfield consists of well-
characterized vortex rings of premixed methane and air generated at the exit of an axisymmetric nozzle
using a solenoid-driven piston. Ignition is initiated at various phases of vortex development and propagation.
Results are compared with corresponding numerical simulations from a time-dependent computational fluid
dynamics code with chemistry.

A NEwW MODEL OF FLAMES AS GASDYNAMIC DISCONTINUITIES

A.G. Class, Institute for Nuclear and Energy Technologies, Forschungszentrum Karlsruhe, 76021
Karlsruhe, Germany, B.J. Matkowsky, Department of Engineering Sciences and Applied Mathematics,
Northwestern University, Evanston, IL 60208, and A.Y. Klimenko, Department of Mechanical
Engineering, The University of Queensland, QId 4072, Australia (Presented at the 54th Annual Meeting of
the Division of Fluid Dynamics of the American Physical Society, Held in San Diego CA, November 2001).

In premixed combustion a fresh mixture reacts to form lighter products. The first model of a flame as a
discontinuity surface was due to Darrieus and to Landau. We propose a new model which replaces the
thin flame region in which the fluid variables change continuously, and in which chemical reactions
and diffusive processes occur, by a surface of discontinuity across which the fluid variables jump. We
derive new expressions for the flame speed and the jump conditions, which provide corrections to
previous expressions, and interpret them in terms of simple physical concepts. Compressibility is
accounted for by appropriate surface forces. In contrast to previous models our conditions provide for
the cutoff of the growth of all short wave perturbations, thus making the model more useful for both
analytical and numerical considerations.

LATTICE BOLTZMANN ALGORITHM FOR LAMINAR JET DIFFUSION FLAME

T. Lee, C.-L. Lin and L.-D. Chen, Department of Mechanical Engineering, the University of lowa
(Presented at the 54th Annual Meeting of the Division of Fluid Dynamics of the American Physical Society,
Held in San Diego CA, November 2001).

A two-distribution lattice Boltzmann algorithm is presented to solve the Burke-Schumann diffusion
flame. One distribution function represents the transport of the Schwab-Zeldovich coupling function,
viz, the mixture fraction that combines the energy and species equations. The other distribution
function models the compressible Navier-Stokes equations. The modified equilibrium distribution
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functions recover the macroscopic governing equations up to second order accuracy. In order to capture
large gradients near nozzle exit and simulate infinite domain, the characteristic-based Galerkin finite
element method is used to discretize the set of lattice Boltzmann equations on unstructured mesh. In
this study the flame for a slot burner is considered. The results are compared with benchmark
experimental and numerical results.

MODEL-BASED INVESTIGATION OF CONTROL OF THERMOACOUSTIC INSTABILITY USING FLOW CONTROL

P. Mehta, M. Soteriou and A. Banaszuk, United Technologies Research Center (Presented at the 54th
Annual Meeting of the Division of Fluid Dynamics of the American Physical Society, Held in San Diego CA,
November 2001).

Thermoacoustic instability in gas turbines and rockets develops when acoustic modes couple with
unsteady heat release in a positive feedback loop. Heat release is concentrated in the shear layers
behind bluff body flameholders or backward facing steps. The rate of mixing between fuel/air mixture
and hot combustion products trapped in recirculation zones determines the phase between acoustic
pressure and heat release oscillations. Control over the mixing rate would allow changing this phase,
and thus possibly eliminating the positive feedback between heat release and pressure. We investigated
an approach to breaking the heat release and acoustic coupling by enhancing or suppressing shear layer
mixing with flow control using unsteady fluid dynamics models. To model the effect of acoustic waves
and flow control on heat release, we developed a distributed, two-dimensional, unsteady, Lagrangian
model for describing the combustion dynamics (including the flame propagation and shear layer
evolution) behind a flameholder. From the distributed model we extracted a reduced-order frequency
domain heat release model using forced response technique. We analyzed the coupled model involving
acoustics and heat release and investigated effect of flow control on the amplitude of pressure
oscillations.

STABILITY ENHANCEMENT OF LEAN, PREMIXED FLAMES BY FLAMEHOLDER HEATING

J.C. Hermanson and N. Demmons, Worcester Polytechnic Institute (Presented at the 54th Annual Meeting
of the Division of Fluid Dynamics of the American Physical Society, Held in San Diego CA, November
2001).

The effects of flameholder heating on the stability and emissions of lean, premixed, turbulent flames
were examined experimentally. The flames were stabilized by an axial, cylindrical bluff-body
flameholder 6.4 mm in diameter made of copper or stainless steel. In some cases, the stainless
flameholder was heated electrically. The flame was at atmospheric pressure. The premixed ethylene/air
mixture upstream of the flameholder was unheated and had an equivalence ratio of 0.37 to 0.87. The
cold gas flow velocities ranged from 5.0 to 10.5 m/s to give Reynolds numbers at the flameholder tip
from 3250 to 6700. The impact of flameholder heating on the lean blow-off limit was determined
visually. Heating the flameholder to yield a local mixture temperature of 190 °C resulted in a decrease
in the equivalence ratio at lean blow-off of approximately 20%. This decrease in equivalence ratio
resulted in up to a 26% decrease in exhaust-plane NO, emissions and a 51 K reduction in the exhaust-
plane gas temperature. These reductions were consistent with the lower equivalence ratios attainable
by the localized mixture preheating. At the same time, the exhaust concentrations of CO and unburned
hydrocarbons increased by a factor of approximately two. A smaller increase in lean flame stability was
seen for the unheated stainless flameholder versus the copper flameholder.



EFFECT OF TURBULENCE INTENSITY ON METHANE/AIR TURBULENT PREMIXED FLAMES

M. Tanahashi, T. Saito and T. Miyauchi, Department of Mechanical and Aerospace Engineering, Tokyo
Institute of Technology (Presented at the 54th Annual Meeting of the Division of Fluid Dynamics of the
American Physical Society, Held in San Diego CA, November 2001).

Direct numerical simulations (DNS) of methane/air turbulent premixed flames propagating in two-
dimensional homogenous isotropic turbulent are conducted. Temperature dependence transport and
thermal properties and detailed kinetic mechanism including 279 elementary reactions and 49 reactive
species; that is GRImech 2.11., are considered to simulate methane/air premixed flames in turbulence.
To clarify the effect of turbulence intensity, DNS are conducted for the cases of turbulence intensity
(Ums/Sy) of 10, 20 and 30 under the constant turbulence length scale. The local flame elements in
turbulence are identified by using local maximum of temperature gradients and statistics of turbulent
premixed flames are investigated. These statistics are compared with the previous study of hydrogen/air
turbulent premixed flames with same turbulence intensity and scale. Additionally, a NO, formation
mechanism in turbulent premixed flame is investigated.

FULLY MODULATED TURBULENT DIFFUSION FLAMES IN MICROGRAVITY

R. Sangras, J.C. Hermanson and H. Johari, Worcester Polytechnic Institute, and D.P. Stocker and U.G.
Hegde, NAsA Glenn Research Center (Presented at the 54th Annual Meeting of the Division of Fluid
Dynamics of the American Physical Society, Held in San Diego CA, November 2001).

Fully modulated, turbulent diffusion flames are studied in microgravity in 2.2 s drop-tower tests with a
coflow combustor. The fuel consists of pure ethylene or a 50/50 mixture with nitrogen; the oxidizer is
either normal air or up to 40% oxygen in nitrogen. A fast solenoid valve is used to fully modulate
(completely shut off) the fuel flow. The injection times range from 5 to 400 ms with a duty-cycle of 0.1-
0.5. The fuel nozzle is 2 mm in diameter with a jet Reynolds number of 5000. The shortest injection
times yield compact puffs with a mean flame length as little as 20% of that of the steady-state flame.
The reduction in flame length appears to be somewhat greater in microgravity than in normal gravity.
As the injection time increases, elongated flames result with a mean flame length comparable to that of
a steady flame. The injection time for which the steady-state flame length is approached is shorter for
lower air/fuel ratios. For a given duty-cycle, the separation between puffs is greater in microgravity
than in normal gravity. For compact puffs, increasing the duty-cycle appears to increase the flame
length more in microgravity than in normal gravity. The microgravity flame puffs do not exhibit the
vortex-ring-like structure seen in normal gravity.

ACTIVE CONTROL OF MIXING AND COMBUSTION, FROM MECHANISMS TO IMPLEMENTATION
A.F. Ghoniem, Massachusetts Institute of Technology (Presented at the 54th Annual Meeting of the
Division of Fluid Dynamics of the American Physical Society, Held in San Diego CA, November 2001).

Implementation of active control in complex processes, of the type encountered in high Reynolds
number mixing and combustion, is predicated upon the identification of the underlying mechanisms
and the construction of reduced order models that capture their essential characteristics. The
mechanisms of interest must be shown to be amenable to external actuations, allowing optimal control
strategies to exploit the delicate interactions that lead to the desired outcome. Reduced order models
are utilized in defining the form and requisite attributes of actuation, its relationship to the monitoring
system and the relevant control algorithms embedded in a feedforward or a feedback loop. The talk will
review recent work on active control of mixing in combustion devices in which strong shear zones
concur with mixing, combustion stabilization and flame anchoring. The underlying mechanisms, for
example stability of shear flows, formation/evolution of large vortical structures in separating and
swirling flows, their mutual interactions with acoustic fields, flame fronts and chemical kinetics, etc.,
are discussed in light of their key roles in mixing, burning enhancement/suppression, and combustion



instability. Subtle attributes of combustion mechanisms are used to suggest the requisite control
strategies.

THE INTERACTION OF A FLAME WITH ITS SELF-INDUCED BOUNDARY LAYER

E.S. Oran, Naval Research Laboratory, J.D. Ott, University of Maryland, and J.D. Anderson, National Air
and Space Museum (Presented at the 54th Annual Meeting of the Division of Fluid Dynamics of the
American Physical Society, Held in San Diego CA, November 2001).

The interactions of a boundary layer and a laminar flame, propagating from the closed to the open end
of a small (order of centimeters) rectangular channel, were studied by solving the multdimensional,
reacting, Navier-Stokes equations. As the flame propagates, boundary layers develop downstream of
the flame. As the flame enters this boundary layer, burned material jets into the center of the channel.
Whether the wall conditions are adiabatic or isothermal have a large effect on the impact of this jetting.
When the walls are adiabatic, the flame velocity can increase by an order of magnitude within a short
distance. When the walls are isothermal, energy losses at the walls induce a backward flow behind the
flame. In this case, boundary material burns, jets into the channel, and then fountains both upstream
and downstream. The flame alternatively accelerates and decelerates less and the flame velocity
oscillates.

EXPLOITING IN SITU ADAPTIVE TABULATION (ISAT) TO SOLVE THE REACTIVE FLOW EQUATIONS
S.B. Pope and M.A. Singer, Cornell University (Presented at the 54th Annual Meeting of the Division of
Fluid Dynamics of the American Physical Society, Held in San Diego CA, November 2001).

We describe a novel second-order-accurate splitting scheme for reactive flows which exploits the 1SAT
algorithm to accelerate the computation of chemical reactions. This scheme offers substantial speed-up
for applications such as the direct numerical simulation of turbulent combustion. The ISAT algorithm
has previously been used to provide a thousandfold speed-up in the reaction sub-step in particle
implementations of PDF methods. In order to use ISAT for the species conservation equations of reactive
flows, it is necessary to split reaction into a sub-step separate from the other processes (i.e. convection
and diffusion). A splitting scheme is presented and demonstrated which yields second-order accuracy in
both space and time, even for very stiff systems and for time steps much larger than the smallest
chemical timescales.

REDUCED KINETIC MECHANISMS IN NONPREMIXED FLAME-VORTEX INTERACTION

J. Hsu, Department of Mechanical Engineering, University of Colorado at Boulder, CO 80309, and S.
Mahalingam, Department of Mechanical Engineering, University of California, Riverside, CA 92521
(Presented at the 54th Annual Meeting of the Division of Fluid Dynamics of the American Physical Society,
Held in San Diego CA, November 2001).

The goal of this work is to investigate the limits of applicability of progressively more accurate reduced
kinetic schemes for methane/air flames using time dependence numerical simulations in a two-
dimensional flow field. Nonpremixed one-, three and four-step reduced kinetic methane/air flame
structure and flame response to interactions between a pair of counter-rotating vortices with an
initially laminar unstrained flame is studied. Both continuous burning and localized extinction regimes
that are consistent with the flamelet concept have been studied. A model to represent the quasi-steady
extinction strain rate for various reduced kinetic mechanisms is proposed and validated.

SPINNING INSTABILITY OF GASEOUS DETONATIONS

A. Kasimov and D.S. Stewart, Theoretical and Applied Mechanics, University of Illinois, 216 Talbot
Laboratory, 104 S. Wright St., Urbana, IL 61081 (Presented at the 54th Annual Meeting of the Division of
Fluid Dynamics of the American Physical Society, Held in San Diego CA, November 2001).



We investigate hydrodynamic instability of a steady planar detonation wave propagating in a circular
tube to three-dimensional linear perturbations, using normal-mode approach. Spinning instability is
identified and its relevance to the well-known spin detonation is discussed. The neutral stability curves
in the plane of heat release and activation energy exhibit bifurcations from a single-head to multiple-
head spinning modes as the heat release is increased at fixed activation energy. With a simple Arrhenius
model for the heat release rate a remarkable qualitative agreement with experiment is obtained with
respect to the effects of dilution, initial pressure, and tube diameter on the behavior of spin detonation.
The analysis contributes to explanation of the spin detonation which has been lacking since the
discovery of the phenomenon over seventy years ago.

GREAT ENHANCEMENTS IN DISSOCIATIVE ELECTRON ATTACHMENT TO CHLORINE CONTAINING
MOLECULES ADSORBED ON H,O/NHj; ICE

Q.-B. Lu and L. Sanche, Group of the Canadian Institutes of Health Research in the Radiation Sciences,
University of Sherbrooke, Faculty of Medicine, Sherbrooke, QC J1H 5N4, Canada, Fax (819) 564-5442,
e-mail: gblu@courrier.usherb.ca (Presented at the 222nd National Meeting of the American Chemical
Society, Held in Chicago IL, August 2001).

Dissociative electron attachment (DEA) to molecules in polar media may be an important process in the
Earth's atmosphere and environment. We report that the presence of H,O/NH; greatly enhances DEA of
—0 eV electrons to CF,Cl,, CFCIl; and HCI molecules, respectively. The absolute DEA cross sections for

these molecules adsorbed on H,O/NH; ice are measured to be two to three orders of magnitude larger
than those in the gas phase. This enhancement is due to the transfer of electrons trapped in the
precursors of the fully solvated state in water or ammonia ice to chlorine-containing molecules that
then dissociate. The results indicate that DEA to these ozone-depleting molecules adsorbed on polar
stratospheric clouds under cosmic ray radiation is a very efficient process. The implication of this
observation to atmospheric ozone depletion will be discussed.

DYNAMICS OF THREE-BODY DISSOCIATIVE RECOMBINATION OF DIHYDRIDES

S. Datz and C.R Vane, Physics Division, Oak Ridge National Laboratory, P.O. Box 2008, Oak Ridge, TN
37831, Fax (865) 574-1118, e-mail: datz@mail.phy.ornl.gov, R. Thomas, S. Rosen and M. Larsson,
Department of Physics, Stockholm University, and W. van der Zande, FOM Inst. AMOLF (Presented at the
222nd National Meeting of the American Chemical Society, Held in Chicago IL, August 2001).

Dissociative recombination of triatomic dihydrides H,D*, CH,", NH,” and H,O" show a large
propensity for break-up into three atoms. The three-body yields for these cases ranges from 60 to 80%.
In the cases of CH,", NH," and OH,", sufficient energy is released to yield the first excited electronic
states of C, N and O. We determine the fraction going to the ground and excited states; the distribution
of recoil energies; and the angular distribution of the two H atoms for each state of the center atom.

RECOMBINATION OF H;© AND D;* WITH ELECTRONS: LOw LIMIT OF THE RECOMBINATION RATE
COEFFICIENT

J. Glosik, R. Plasil, V. Poterya, P. Kudrna, M. Tichy and A. Pysanenko, Mathematics and Physics Faculty,
KEVF, Charles University, V Holesovickach 2, 180 00, Prague, Czech Republic, Fax (420) 2-6885095,
e-mail: juraj.glosik@mff.cuni.cz (Presented at the 222nd National Meeting of the American Chemical
Society, Held in Chicago IL, August 2001).

From the decay of plasma in the mixture of He, Ar and H, (or D,) we determined the overall rate
constant (a) of the recombination of H;" and D;" ions with electrons. We observed pronounced
dependence of a on partial pressure of hydrogen (deuterium). The dependence of a on the H, (or D,)
indicates that observed recombination proceeds most probably via formation of long lived Rydberg
states that are stabilized against the reverse autoionization by collision with neutral molecule. From



our study it follows that binary dissociative recombination of H;* ions with electrons is very slow
process (at 270 K) with a rate coefficient a<3x10° cm®s™*.

ABSOLUTE CROSS SECTIONS FOR STATE SELECTED REACTIONS OF O* (*S, °D, *P)

C.-Y. Ng, Department of Chemistry, lowa State University, Ames, IA 50011, e-mail: cyng@ameslab.gov
(Presented at the 222nd National Meeting of the American Chemical Society, Held in Chicago IL, August
2001).

We have obtained reliable absolute cross sections for the ion-molecule reactions O*(*S, ’D, *P)+N,(H,,
CO,, H,0, 0,), which are recognized as the most important set of reactions in planetary ionospheres. A
novel technique, which combines the radiofrequency octopole ion guide and the dissociative charge
transfer reactions He"(Ne™,Ar")+0,, has been successfully demonstrated and used for preparing state-
selected reactant O*(°P), O*(°D), and O*(*S) ions with high purities. We have also developed a
differential retarding potential method for improving the center-of-mass Kkinetic energy (E..)
resolution. These developments have made possible the measurement of absolute cross sections for the
reactions involving state-selected O*(*S,’D,?P) at kinetic energies down close to thermal energies.
Notably, charge transfer product O," ions formed in the O*(*S,’D,’P)+0, reaction are known to
undergo rapid dissociative recombination reactions with electrons, giving rise to excited oxygen atoms,
which are the source of sky aurora.

PLASMA REMEDIATION OF NO, IN THE PRESENCE OF HYDROCARBONS USING DIELECTRIC BARRIER
DISCHARGES: MICROSTREAMER DISCHARGE DYNAMICS

R. Dorai and M.J. Kushner, University of Illinois (Presented at the 54th Annual Gaseous Electronics
Conference of the American Physical Society, Held in University Park PA, October 2001).

Plasma remediation is being investigated for removal of NO, from automotive exhausts. Previous
investigations using global kinetic models for simulated diesel exhausts containing N,, O,, CO,, H,O
and ppm levels of NO, CO, H, and unburned hydrocarbons (UHCs) showed that the remediation process
is primarily oxidative and most of the NO is converted to NO, . In actual devices, the plasma consists of
an assembly of filamentary microdischarges. The resulting nonuniformities in production rates of
radicals and the depletion of feedstocks initiate convection which ultimately produces mixtures of
reactants which are quantitatively different than uniform excitation. To study these processes, a
radially dependent microdischarge model the plasma chemistry of simulated automotive exhaust,
including UHCs, has been developed. The model includes a full accounting of the humid-air plasma
chemistry, ambipolar charged particle transport and solution of the Navier-Stokes equations. Results
will be discussed for the radial transport of reactive species and the consequences on NO, remediation
when including UHCs.

NO REMOVAL IN HIGH PRESSURE PLASMAS OF N, /H,0O/NO MIXTURES

F. Fresnet, G. Baravian, L. Magne, S. Pasquiers, C. Postel, V. Puech, A Rousseau, LPGP, Universit Paris-
Sud/cNRS, France (Presented at the 54th Annual Gaseous Electronics Conference of the American Physical
Society, Held in University Park PA, October 2001).

Influence of H,O on NO removal has been studied using a homogenous photo-triggered discharge with
a time resolved LIF measurement of the NO density, in N,/H,O/NO mixtures at 460 mbar.
Measurement of NO density has been performed up to 180 s after the current pulse excitation of short
duration, 50 ns. Kinetic analysis has been made using a self-consistent O-D discharge model. NO is in
great part dissociated, in N,/NO, through collisions with the excited singlet states of N,. We have
previously shown that addition of ethene induces de-excitation of these states, leading to a decrease of
the NO removal. Similar processes take place when C,H, is replaced by H,O. The value of the rate
constant for collision of singlet states with water, 3.10*° cm®s™*, is obtained from our study.



VIBRATIONALLY-MEDIATED DISSOCIATION OF H,0 MOLECULES INSIDE (H,0), AND Ar-H,O COMPLEXES:
SPECTROSCOPY, DYNAMICS, AND ALIGNMENT EFFECTS

S. Nizkorodov, Department of Chemistry, California Institute of Technology, Pasadena, CA 91125, e-mail:
nizkorod@its.caltech.edu, M. Ziemkiewicz and D.J. Nesbitt, JiLA, University of Colorado, A.E.W. Knight,
Department of Chemistry, Griffiths University, T.L. Myers, Pacific Northwest National Laboratory, and O.
Votava, Heyrovsky Institute for Physical Chemistry (Presented at the 222nd National Meeting of the
American Chemical Society, Held in Chicago IL, August 2001).

We observed the spectra of Ar-H,O and (H,0O), van der Waals complexes in the first OH stretching
overtone (2nqy) region using the technique of vibrationally mediated dissociation in a supersonic slit jet
expansion. The complexes are first excited with a pulsed infrared oPO laser into a chosen rovibrational
guantum state and then selectively photolyzed with an ultraviolet laser pulse. The choice of the
intermediate state determines the specifics of the intramolecular vibrational motion as well as relative
orientation of the complex's constituents prior to the photodissociation event. The OH fragments
ejected as a result of photodissociation are interrogated with laser induced fluorescence. The OPO
action spectra, which are obtained by scanning the infrared pump laser and keeping the probe laser
fixed on an OH line, display a rich structure due to the presence of numerous vibrational bands
attributable to H,O, Ar-H,0, (H,0), and quite possibly heavier complexes. Some bands display partial
rotational resolution permitting an unambiguous assignment to a particular complex. Predissociation
lifetimes (measured directly by varying the pump-photolysis delay) in the range of 10-50 ns are
obtained for the Ar-H,O(v=2) complex; (H,0), is found to predissociate in less than 5 ns. From the
measured OH full quantum state distributions, detailed information is obtained on the
photodissociation/vibrational predissociation dynamics of the Ar-H,O and (H,O), complexes in the 2ng,
state.

RESONANCE ENHANCED DEACTIVATION OF Ar 4p§1/2], STATE BY ATOMIC OXYGEN WITH IMPLICATIONS
FOR Ar-BASED ACTINOMETRY

M. Brown, Innovative Scientific Solutions, Inc., Dayton, OH, B. Ganguly and A. Garscadden, Air Force
Research Laboratory, Wright-Patterson AFB, OH (Presented at the 54th Annual Gaseous Electronics
Conference of the American Physical Society, Held in University Park PA, October 2001).

In SiC etching plasma devices, we have recorded plasma emission from Ar, F and O atoms in SF¢/Ar/O,
radiofrequency discharges as a function of pressure, power and mixture fraction. In particular, we have
examined Ar emission at 750 nm in comparison with Ar emission from other excited States. The
excited state, 4p[1/2],(2p1), of the Ar 750 nm emission line is nearly iso-energetic with Rydberg states
of atomic oxygen. We observed the resonant deactivation of this Ar excited state by O atoms in
SF¢/Ar/O, radiofrequency driven discharges with high O, dissociation fractions. Using a variable gap
and peak-to-peak voltage measurements, we estimated E/n to be 300 Td at 600 mtorr. For E/n>150 Td,
80 deposition in O, goes to dissociation. At fixed pressure and input power, the Ar emission at 750 nm
decreases with O, additions up to 10[1/2],(3s5) Ar state at 641 nm increases with O, addition. The
increased emission of the 641 nm line parallels that of F at 704 nm. The divergent behavior of the Ar
emission lines is a manifestation of the resonant deactivation of the 4p[1/2],(2pl) state by O atoms
which suggest the Ar 750 nm transition may not be suitable for actinometry in discharges containing
oxygen and characterized by high E/n values.

INVESTIGATIONS IN FLUOROCARBON PLASMAS USING PLANAR LASER INDUCED FLUORESCENCE
K. Steffens, National Institute of Standards and Technology (Presented at the 54th Annual Gaseous
Electronics Conference of the American Physical Society, Held in University Park PA, October 2001).

Fluorocarbon plasmas are used within the semiconductor industry for processing applications
including selective etching of SiO, and Si;N,, fabrication of MEMS structures, etching of low-k
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dielectrics, and post-cvD chamber-cleaning. The complex chemistry in fluorocarbon plasmas is
dependent on many factors including precursor gas and plasma conditions. Although the mechanisms
are still not completely understood, reactive radicals such as CF and CF, are known to be critical
participants in the plasma chemistry. Measurements of these reactive species under a variety of
relevant plasma conditions are important for gaining a better understanding of the plasma chemistry
and to aid in process development and model validation. Planar laser induced fluorescence (PLIF) is a
valuable tool for the measurement of two-dimensional maps of reactive species in plasmas. In this
presentation, our most recent results using PLIF to measure reactive species distributions in
fluorocarbon plasmas in the capacitively-coupled Gaseous Electronic Conference Radiofrequency
Reference Cell will be discussed. A variety of plasma conditions have been investigated including
different precursors, plasmas with and without a wafer present, and various pressures, plasma powers,
and electrode gaps.

TALIF CALIBRATION WITH NOBLE GASES FOR QUANTITATIVE ATOMIC DENSITY MEASUREMENTS

K. Niemi, V. Schulz-Von der Gathen and H.F. Dobele, University of Essen, Germany, Institut fur Laser-
und PlasmaPhysik Team (Presented at the 54th Annual Gaseous Electronics Conference of the American
Physical Society, Held in University Park PA, October 2001).

In order to obtain absolute atomic ground state densities with two-photon absorption laser induced
fluorescence spectroscopy (TALIF), a reliable calibration technique and the consideration of collisional
guenching effects on the induced population are required. A comparative measurement with a noble
gas having a two-photon resonance spectrally close to the atomic transition can be used as a
calibration. Suitable transitions exist in krypton and xenon for the two-photon excitation of atomic
hydrogen at 205.1 nm, nitrogen at 206.6 nm, and oxygen at 225.5 nm. We investigated these excitations
by TALIF in order to determine the atomic data required for this calibration. The radiative lifetimes of
the excited states and the quenching coefficients for collisions with several important species were
obtained from time resolved measurements. The relevant ratios of the two-photon excitation cross
sections were determined from comparative measurements with known densities. The atomic reference
densities were generated in a flow-tube reactor with the aid of titration methods.

INVESTIGATION OF THE CN+C,H; AND CN+CH, EXOTHERMIC REACTIONS VIA STATE RESOLUTION OF THE
HCN PRroDuUCTS

E. Carrasquillo-Molina and T. He, Department of Chemistry, University of Houston, Houston, TX 77204,
Fax (713) 743-2709, e-mail: MCarrasquillo@uh.edu, the@bayou.uh.edu, and J. Adamson, Intellectual
Property Services, OSP 4714, Shell Oil Co. (Presented at the 222nd National Meeting of the American
Chemical Society, Held in Chicago IL, August 2001).

Previous spectroscopic studies at high vibrational excitation utilized collisional relaxation to probe the
ground and first excited electronic states of HCN. Those studies led to efficient LIF detection
capabilities for vibrationally energized HCN molecules. This presentation will discuss the application of
those capabilities to probe the CN+C,H; and CN+CH, reactions by state resolution of the vibrationally
energized HCN products. In these experiments, the HCN molecules produced were probed by LIF via
the first excited electronic state. The temporal dependence of HCN(v,,v,,v;) was followed and state-
specific bimolecular rate constants derived. These investigations succeeded in resolving initial
vibrational state distributions, which provide for a detailed test of the reaction mechanism.
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STATE-TO-STATE DIFFERENTIAL CROSS SECTIONS OF THE REACTION OF OVERTONE EXCITED METHANE
WITH ATOMIC CHLORINE

Z.H. Kim, H.A. Bechtel and R.N. Zare, Department of Chemistry, Stanford University, Mudd Chemistry
Building, Rothway M/C 5080, Stanford, CA 94305, Fax (650) 725-0259, e-mail: zhkim@Ileland.stanford.edu,
hbechtel@leland.stanford.edu (Presented at the 222nd National Meeting of the American Chemical
Society, Held in Chicago IL, August 2001).

The reaction of CH,(n;=2) with chlorine atoms is studied using the photoloc (photo-initiated reaction
by law-of-cosines) technique. Measured state-to-state differential cross sections, integral cross sections,
and speed-dependent spatial anisotropies of the HCI and CH; products indicate that a significant
fraction of the CH, reagent vibrational energy is channeled into vibrational energy of the CH; product.
These results are in stark contrast to the reaction of fundamentally excited CH,(n;=1) with chlorine
atoms, which shows no CHj; vibrational excitation.

REACTION OF OVERTONE EXCITED METHANE WITH ATOMIC CHLORINE: STATE-TO-STATE DIFFERENTIAL
CROSS SECTIONS AND VECTOR CORRELATIONS

Z.H. Kim, H.A. Bechtel and R.N. Zare, Department of Chemistry, Stanford University, Mudd Chemistry
Building, Rothway M/C 5080, Stanford, CA 94305, Fax (650) 725-0259, e-mail: zhkim@leland.stanford.edu,
hbechtel@leland.stanford.edu (Presented at the 222nd National Meeting of the American Chemical
Society, Held in Chicago IL, August 2001).

The reaction of CH,(n;=2) with chlorine atoms is studied using the photoloc (photo-initiated reaction
by law-of-cosines) technique. Measured state-to-state integral, differential cross sections, and the speed-
dependent spatial anisotropies of HCI and CH; products show that a significant fraction of the CH,
reagent vibrational energy is channeled into vibrational energy of the CH; product. The angular
distributions of HCI product suggest the different mechanisms for each HCI(v=0,1, and 2) product
channels. In order to gain further insight into reaction mechanisms, the effects of CH, reagent
alignment on reactivity, and the product rotational polarizations are studied.

STATE-SELECTIVE PHOTODECOMPOSITION OF CINO IN THE REGION 295-355 nm

D. Baugh, E. Torres and B. Alleyne, Department of Chemistry, UCLA, Los Angeles, CA 90095, e-mail:
baugh@chem.ucla.edu (Presented at the 222nd National Meeting of the American Chemical Society, Held
in Chicago IL, August 2001).

The objective in state-to-state studies of fast photo-initiated unimolecular reactions is to determine
structural and dynamical information regarding the molecular fragmentation process. The most
fundamental of this information is the magnitude and phase of the transition amplitudes that connect
the initial and final state wavefunctions, that is T-matrix elements. Indeed, selecting the states of the
parent and resolving the states of the products provide the ultimate test for electronic structure
computations as well as for quantal scattering methodology. Towards this end, studies of the 295-
355 nm, state-selected photodecomposition of the atmospherically relevant, model triatomic CINO will
be reported. The ucLA hexapole was used to prepare molecular beams of CINO in single rotational
energy levels and with well defined laboratory velocities. Moreover, these molecules are not only energy
level-selected but are magnetic (M) state polarized, that is orientated/aligned. M-state polarization of
the energy level selected parent allows straightforward determination of the magnitudes and phases of
the T-matrix elements, which were measured and are being reported for the photodecomposition of
CINO from 295 to 355 nm. The T-matrix elements were extracted from measurements of the
differential and angle integrated alignment/orientation moments from the energy level specific
detection of NO via (1+1) REMPI. Knowledge of the T-matrix elements’ phases as a function of
photolysis laser energy also appears to yield femtosecond scale time domain information regarding the
reaction-using nanosecond lasers. The implications of which are obvious!
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TIME-RESOLVED STUDIES OF THE VIBRATIONAL STATE POPULATIONS OF NO(X ?P ,v=1-7) FOLLOWING NO,
PHOTODISSOCIATION AT 193 nm USING FOURIER TRANSFORM INFRARED EMISSION SPECTROSCOPY

Y. Gong and B.R. Weiner, Department of Chemistry, University of Puerto Rico, Rio Piedras, San Juan, PR
00931, Fax (787) 756-7717, e-mail: gong@adam.uprr.pr, and X. Chen, University of Puerto Rico, Rio
Piedras (Presented at the 222nd National Meeting of the American Chemical Society, Held in Chicago IL,
August 2001).

Vibrational state specific rate constants for the NO(X’P, v=1-7) product resulting from NO,
photodissociation at 193 nm have been measured by Time-Resolved Fourier Transform Infrared
Emission Spectroscopy (TR-FTIRES). The nascent distribution of the vibrational state populations of
NO(X?P, v=1-7) is found to be non-Boltzmann. Rates for both the decay of the NO(X?P, v=1-7) and the
growth of NO,(n;) have been simultaneously detected. The rotationally-resolved spectrum of the
NO(X?P,v) product has also been obtained by TR-FTIRES at 0.5 cm™* spectral resolution.

RATE CONSTANTS AND KINETIC ISOTOPE EFFECT FOR THE FOUR-CENTERED ELIMINATION OF HF AND HCI
FROM CHEMICALLY ACTIVATED CF;CFCICH; AND CF;CFCICD;: A TEST OF THE 1,2-FCI REARRANGEMENT
PATHWAY FOR HALOCARBONS

M.O Burgin and B.E. Holmes, Department of Chemistry, The University of North Carolina at Asheville,
One University Heights, Asheville, NC 28804, Fax (828) 232-5179 (Presented at the 222nd National
Meeting of the American Chemical Society, Held in Chicago IL, August 2001).

We have previously observed CF,CF=CH, and CF,CF=CD, as a product in the unimolecular
decomposition of chemically activated CF,CICF,CH; and CF,CICF,CD; respectively [J. Phys. Chem. A
2001, 105, 1615]. The reaction mechanism is formally a 1,3-HCI elimination with concurrent 1,2-F
migration, but we proposed a two step mechanism consisting of a 1,2-FCIl rearrangement forming
CF;CFCICH,;(CF;CFCICD;) followed by a 2,3-HCI(2,3-DCI) elimination. The present results will test
this novel mechanism by preparing chemically activated CF;,CFCICH,;(CF;,CFCICD;), with about 100
kcal/mol of internal energy. The unimolecular rate constants for the 4-centered elimination of hydrogen
halides from CF,CFCICH,(CF;CFCICD;) are: 4.1x10° s *(1.3x10° s'*) for HCI loss and 5.1x10° s *(1.5x10°
s'1) for HF loss, the branching ratio is 7.9 (8.6). The isotope effect for 2,3-HCI/DCI is 3.2(x0.2) and the
isotope effect for 2,3-HF/DF loss is 3.5(x0.2). These experimental rate constants and isotopes effects
will be compared to data extracted from the CF,CICF,CH; and CF,CICF,CD; study to determine
whether they are consistent with the two step mechanism: 1,2-FCI rearrangement/2,3-HCI elimination.

UNIMOLECULAR RATE CONSTANTS AND KINETIC ISOTOPE EFFECTS FOR DECOMPOSITION OF CHEMICALLY
ACTIVATED CF,BrCF,CH; AND CF,BrCF,CD; : EVIDENCE FOR A NOVEL 1,2-FBr INTERCHANGE

C.E. Lisowski, G.L. Heard and B.E. Holmes, Department of Chemistry, The University of North Carolina
at Asheville, One University Heights, Asheville, NC 28804 (Presented at the 222nd National Meeting of the
American Chemical Society, Held in Chicago IL, August 2001).

Unimolecular rate constants and kinetic isotope effects have been measured for decomposition of
CF,BrCF,CH; and CF,BrCF,CD; chemically activated with about 100 kcal/mol of internal energy. Two
principal decomposition products for CF,BrCF,CH; were CF,CF=CH,, suggesting a 1,3-HBr
elimination together with 1,2-F migration, and CF,BrCF=CH,, a 2,3-HF loss. The experimental rate
constants for CF,BrCF,CH,(CF,BrCF,CD;) were 1.4x10° s %(1.2x10° s'*) for the 1,3-HBr process and
1.9x10° s (0.63x10° s'*) for the 2,3-HF elimination. The kinetic isotope effects were 1.2 for the 1,3-HBr
elimination and 3.0 for the HF elimination process. Theoretical rate constants and kinetic isotope
effects were calculated using RRKM theory and density functional theory to compute all the data
necessary for the RRKM calculations. The agreement between the computed and experimental results
suggests that the 1,3-HBr elimination is a two step mechanism consisting of a 1,2-FBr rearrangement
forming CF;,CFBrCH,;, as the rate limiting step, and subsequent 2,3-HBr elimination to give the
CF;CF=CH,.
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1,2-FCI REARRANGEMENT OF CF;CH,CI: AN ALTERNATIVE PATHWAY FOR CF,CHF PRODUCTION

P.T. Beaton, G. Heard and B.E. Holmes, Department of Chemistry, University of North Carolina at
Asheville, One University Heights, Asheville, NC 28804, Fax (828) 232-5179 (Presented at the 222nd
National Meeting of the American Chemical Society, Held in Chicago IL, August 2001).

Ab initio and density functional theory calculations were performed for 1,1,1-trifluoro-2-chloroethane
modeling several competing unimolecular reaction pathways including the 1,2-FCI interchange recently
proposed by our group [J. Phys. Chem. A 2001, 105, 1615] for CF;CH,CIl. Computations at an energy of
97 kcal/mol using the B3Pw91/6-311+G(2d,p) basis along with RRKM theory give threshold energy
barriers, E,, and unimolecular rate constants of 67.9 kcal/mol and 1.7x10" s* for 1,2-FCl
rearrangement of CF,CH,CI to CF,CICH,F, and 68.4 kcal/mol and 7.0x10° s’* for 1,2-HF elimination.
The barriers for both 1,1-HCI elimination and C-CI bond rupture of CF;,CH,CI are at least 10 kcal/mol
higher. The 1,2-FCI rearrangement of CF,CH,CI| to CF,CICH,F is endoergic by 11.3 kcal/mol. The
calculations for CF,CICH,F indicate Ey(1,2-HCI)=58.8 kcal/mol, Ey(1,2-HF)=67.0 kcal/mol producing
the Z-isomer, and Ey(1,2-HF)=67.7 kcal/mol producing the E-isomer. Previously, the decomposition
pathway for production of CF,CHF following thermal, laser, or chemical activation of CF;,CH,CI has
been assumed to be 1,1-HCI elimination forming the CF,CH carbene which subsequently undergoes
1,2-F migration forming CF,=CHF. The present results suggest an alternate pathway to CF,=CHF
from CF;CH,CI: rearrangement to CF,CICH,F followed by 1,2-HCI elimination. Analysis of all reaction
pathways for both molecules will be presented along with comparisons to experimental kinetic data at
least 10 kcal/mol higher. The 1,2-FCI rearrangement of CF;CH,CI to CF,CICH,F is endoergic by 11.3
kcal/mol. The calculations for CF,CICH,F indicate Ey(1,2-HCI)=58.8 kcal/mol, Ey(1,2-HF)=67.0
kcal/mol producing the Z-isomer, and Ey(1,2-HF)=67.7 kcal/mol producing the E-isomer. Previously,
the decomposition pathway for production of CF,=CHF following thermal, laser, or chemical activation
of CF;CH,Cl has been assumed to be 1,1-HCI elimination forming the CF,CH carbene which
subsequently undergoes 1,2-F migration forming CF,=CHF. The present results suggest an alternate
pathway to CF,=CHF from CF;CH,CI: rearrangement to CF,CICH,F followed by 1,2-HCI elimination.

ALIGNMENT AND ORIENTATION IN THE H+H,0 REACTION

G.C. Schatz, Department of Chemistry, Northwestern University, 2145 Sheridan Rd., Evanston, IL 60208,
schatz@chem.nwu.edu, Diego Troya, University of La Rioja, and G. Lendvay, Hungarian Academy of
Science (Presented at the 222nd National Meeting of the American Chemical Society, Held in Chicago IL,
August 2001).

We present the results of quasiclassical trajectory calculations of cross sections, product state
distributions, angular distributions and OH alignment and orientation factors for the title reactions
and isotopic counterparts involving deuterium. The calculations are based on a recently developed
potential surface that was derived from high quality ab initio calculations. The calculations
demonstrate an important correlation between product angular and alignment factors and product OH
rotational state. These results are in very good agreement with recent measurements in Brouard's
group. We also present results concerning measurements by Smith's group concerning the effect of
local mode excitation on the branching between energy transfer and reaction in the title reaction.

FuLL DIMENSIONAL QUANTUM STUDY OF RESONANCE SCATTERING FOR REACTION: Li+HF=H+LIF

L. Wei, Department of Chemistry, University of Minnesota, Minneapolis, MN 55455 e-mail:
wei@tl.chem.umn.edu, and D.G. Truhlar, Department of Chemistry, University of Minnesota (Presented
at the 222nd National Meeting of the American Chemical Society, Held in Chicago IL, August 2001).

The accurate calculation of state-to-state, state-specific and cumulative reaction probabilities is
presented for the bimolecular collision Li+HF=H+LIiF in the total energy range from 0.26 to 0.50 eV
on its ground electronic state potential energy surface. The calculated energy dependence of these
reaction probabilities display a strong resonant structure. In contrast to the previous studies, we find
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these long-lived resonances in both lower energy and higher energy ranges above threshold. We
attribute this to the topology of the PES of the system. They are Feshbach resonances. These resonance
states are identified by a combination of scattering and bound state calculations. Their lifetimes or the
decay rates are obtained by fitting the calculated eigenphase sum to the Breit-Wigner formula. Their
guantum numbers are assigned from the bound state calculations. The partial widths or branching
ratios for the product states of these resonances are also calculated.

THE DIRECT CALCULATION OF DIABATIC STATES BASED ON CONFIGURATIONAL UNIFORMITY

H. Nakamura and D.G. Truhlar, Department of Chemistry and Supercomputer Institute, University of
Minnesota, Minneapolis, MN 55455 (University of Minnesota Supercomputing Institute Research Report
umsi 2001/106, September 2001).

In order to provide a practical framework for the calculation of diabatic (technically quasidiabatic) states, we
generalize the diabatization procedures of Atchity and Ruedenberg to include more general types of
crossings and avoided crossings of potential energy surfaces. The resulting diabatization procedure
involves two steps: (1) the construction of diabatic orbitals and (ii) the construction of many-electron
diabatic state functions in terms of the diabatic orbitals. The procedure for step (I) is more general
than the previously proposed occupation number and natural orbital method, and the procedure for
step (ii) remains valid even for chemical reactions that require multiple diabatic prototypes. The
method is illustrated by applications to LiH, ozone, H, dimer, and the reaction Li(°S,’P)+HF® LiF+H.

KINETIC MEASUREMENTS OF THE QUENCHING OF CO,(010) BY O ATOMS

K.J. Castle, E.S. Hwang and J.A. Dodd, vsBT, Air Force Research Laboratory, 29 Randolph Rd., Hanscom
AFB, MA 01731, Fax (781) 377-8900, e-mail: karen.castle@hanscom.af.mil (Presented at the 222nd
National Meeting of the American Chemical Society, Held in Chicago IL, August 2001).

The goal of the present experiment is to directly measure the rate of relaxation of the n, bending
vibrational mode (010) of CO, by ground state oxygen atoms, O(’P). A principal source of cooling in the
70-120 km altitude region of the upper atmosphere occurs via collisional excitation of the CO, n, mode,
followed by 15 nm infrared emission into space. Collisions of ground vibrational state CO, with atomic
oxygen are thought to be the most efficient means of populating the n, state, but the vibrational energy
transfer rate constant for the related relaxation process is not generally agreed upon. One possible
means of determining the rate involves photolysis of NO, in a system containing CO,. The photolysis
simultaneously produces O atoms and induces a temperature jump of the system. The subsequent
reequilibration of the (010) population at the new temperature is monitored with an infrared diode
laser, resulting in a direct measure of the rate constant. Alternatively, a more sophisticated method of
pumping the bend state of CO,, stimulated Raman excitation, can be used.

COOPERATIVE MOLECULAR MODELING EXERCISE: THE HYPERSURFACE AS CLASSROOM

C.J. Cramer, B.L. Kormos, P. Winget, V.M. Audette, J.M. Beebe, C.S. Brauer, W.R. Burdick, E.W. Cochran,
B.M. Eklov, T.J. Giese, Y. Jun, L.S.D. Kesavan, C.R. Kinsinger, M.E. Minyaev, R. Rajamani, J.S. Salsbury,
J.M. Stubbs, J.T. Surek, J.D. Thompson, V.A. Voelz, C.D. Wick and L. Zhang, Department of Chemistry
and Supercomputer Institute, University of Minnesota, 207 Pleasant St. SE, Minneapolis, MN 55455
(Published in J. Chem. Ed., 2001).

A molecular modeling exercise and an associated exam that involve both competitive and cooperative
learning aspects are described. Collaborative efforts are facilitated by web-based information
management. The exercise/exam is appropriate for use in undergraduate or graduate quantum
chemistry or molecular modeling courses that have access to modest computational resources. Students
develop a molecular potential energy surface, identify multiple minima and transition state structures,
repeat the process at two or more levels of theory, and then analyze the data looking for interesting
chemical or computational phenomena.
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TECHNICAL MEETINGS

(Current Additions to this List are Indicated by a Diamond Bullet Marking)
OCTOBER 1-4, 2001

EASTERN ANALYTICAL SYMPOSIUM
Atlantic City NJ.

Information: Eastern Analytical Symposium and Exposition Inc., P.O. Box 633, Montchanin, DE
19710, (302) 738-6218, Fax (302) 738-5275, e-mail: easinfo@aol.com, http://www.eas.org

OCTOBER 1-5, 2001

6th INTERNATIONAL CONFERENCE ON LASER ABLATION
Tsukuba, Japan.

Information: K. Murakami, coLA'01 Office, Institute of Applied Physics, University of Tsukuba,
Tsukuba, Ibaraki 305-8573, Japan (81) 298-53-5272, Fax (81) 298-55-7440, e-mail:
murakami@ims.tsukuba.ac.jp, http://cola.ims.tsukuba.ac.jp/

OCTOBER 4-6, 2001

AMERICAN PHYSICAL SOCIETY TEXAS SECTION FALL MEETING
Fort Worth TX.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

OCTOBER 5-6, 2001
34th MIDWEST THEORETICAL CHEMISTRY CONFERENCE
Minneapolis MN.

Information: M. Olesen, Conference Adminstrator, Minnesota Supercomputing Institute, University
of Minnesota, 1200 Washington Avenue South, Minneapolis, MN 55415, (612) 624-1356, Fax (612)
624-8861, e-mail: mtcc@msi.umn.edu, http://www.msi.umn.edu/general/ Symposia/MTCccC/index2.html

OCTOBER 5-12, 2001

28th ANNUAL MEETING OF THE FEDERATION OF ANALYTICAL CHEMISTRY AND SPECTROSCOPY SOCIETIES
Detroit MI.

Information: C. Lilly, Federation of Analytical Chemistry and Spectroscopy Societies,
1201 Don Diego Ave., Santa Fe, NM 87505, (505) 820-1648, Fax (505) 989-1073,
e-mail: jsjoberg@trail.com, http://facss.org/info.html



OCTOBER 9-11, 2001

INTERNATIONAL SYMPOSIUM ON COMBUSTION AND PLASMO-CHEMISTRY
Almaty, Kazakhstan.

Topics will Include:

Theory of Combustion. Structure of Flame

Kinetics and Mechanism of Chemical Reactions

Turbulence. Turbulent Combustion

Modeling of Chemical Processes

Modeling of Plasmo-Chemical Processes and Fuel Use

Plasmo-Chemistry of Surface Coating and Strengthening

Plasma Metal Cutting and Natural and Construction Material Processing

Plasma Technologies of Fuel Ignition, Combustion and Gasification

Soot and Fullerene Formation in the Processes of Combustion

Technological Combustion

Self-propagating High-Temperature Synthesis

Thermal Processes in Oil and Gas Processing
Informatlon Z.A. Mansurov, Combustion Problems Institute, Bogenbay Batyr Str., 172, Almaty,
Kazakhstan 480012, (3272) 92-43-46, Fax (3272) 92-58-11, e-mail: icp@nursat.kz;
mansurov@Ilorton.com, http://eurasianchemtech.vub.ac.be/
Deadline:Abstracts to be Submitted by September 1, 2001.

OCTOBER 9-12, 2001
54th ANNUAL GASEOUS ELECTRONICS CONFERENCE
University Park PA.

Information: R.T. McGrath, (814) 863-9580, Fax (814) 863-9659, e-mail: mcgrath@psu.edu,
http://'www.engr.psu.edu/cde/GEC54.html

OCTOBER 10-13, 2001

36th MIDWEST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Lincoln NE.

Information: D. Berkowitz, Department of Chemistry, University of Nebraska, Lincoln, NE 68588-
0304, (402) 472-2738, Fax (402) 472-9402, e-mail: dbb@unlinfo.edu

OCTOBER 14-18, 2001

6th INTERNATIONAL SYMPOSIUM ON SELF PROPAGATING HIGH TEMPERATURE SYNTHESIS
Haifa, Israel.

Information: 1. Gotman, Technion-Israel Institute of Technology, Department of Materials
Engineering, Technion, Haifa, Israel 32000, (972) 4-829-2112, Fax (972) 4-832-1978, e-mail:
gotman@techunix.technion.ac.il, http://mww.technion.ac.il/technion/materials/conferences.html



OCTOBER 14-19, 2001

INTERNATIONAL SYMPOSIUM ON VISUALIZATION AND IMAGING IN TRANSPORT
Antalya, Turkey.

Information: F. Arinc, Secretary-General, ICHMT, Mechanical Engineering Department, Middle East
Technical University, 06531 Ankara, Turkey, (90) 312-210-1429, Fax (90) 312-210-1331,
arinc@metu.edu.tr, http://ichmt.me.metu.edu.tr

OCTOBER 14-19, 2001

OPTICAL SOCIETY OF AMERICA 2001 ANNUAL MEETING AND THE 17TH INTERDISCIPLINARY LASER
SCIENCE CONFERENCE
Long Beach CA.

Information: Optical Society of America, Meetings Department, 2010 Massachusetts Ave NW,
Washington, DC 20036, (202) 223-0920, Fax (202) 416-6100, e-mail: confserv@osa.org,
http://'www.osa.org/mtg_conf

OCTOBER 15-16, 2001

WESTERN STATES SECTION MEETING OF THE COMBUSTION INSTITUTE
Salt Lake City UT.

Information: W.J. Pitz, Secretary, Western States Section of the Combustion Institute, Lawrence
Livermore National Laboratory, L-091, P.O. Box 808, Livermore, CA 94551, (925) 422-7730, Fax
(925) 423-8772, e-mail: pitz@IInl.gov, http://www.wssci.org/

OCTOBER 15-18, 2001

ICALEO '2001
Jacksonville, FL.

Topics Include:

Laser Materials Processing Conference

Laser Microfabrication Conference

Plenary Session: Lasers and Nanotechnology

Laser Solutions Technical Short Courses
Information: ICALEO, 13501 Ingenuity Drive, Suite 128, Orlando, FL 32826, (407) 380.1553, Fax (407)
380.5588, http://www.laserinstitute.org, or www.icaleo.org

OCTOBER 16-17, 2001

AIR POLLUTION CONFERENCE: ANNUAL SYMPOSIUM OF THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS, ENVIRONMENTAL ENGINEERING DIVISION, HONORING THE MEMORY OF DIXIE LEE RAY
Washington DC.

Topics will Include:
Emerging Regulations
Particulate Matter
Advanced Pollution Control Technology
Industry-Specific Issues



Climate Change

Air Toxics

Continuous Emissions Monitoring
Information: S.G. Buckley, Department of Mechanical Engineering, 2181 Glenn L. Martin Hall,
University of Maryland, College Park, MD 20742, (301) 405-8441, Fax (301) 314-9477, e-mail:
buckley@eng.umd.edu

OCTOBER 16-19, 2001

57th SOUTHWEST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
San Antonio TX.

Information: S.T. Weintraub, Department of Biochemistry, University of Texas Health Science
Center, 7703 Floyd Curl Drive, San Antonio, TX 78284, (210) 567-4043, Fax (210) 567-
5524, e-mail: weintraub@uthscsa.edu

OCTOBER 19-20, 2001

OHI0 SECTION FALL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Columbus OH.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

OCTOBER 21-25, 2001

18th WORLD ENERGY CONGRESS
Buenos Aires, Argentina.

Information: World Energy Council, Del Carmen 766-4° Piso, 1019 Buenos Aires, Argentina, (54) 11-
4-813-2219, Fax (54) 11-4-814-3664.

OCTOBER 23-26, 2001

36th WESTERN REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Ventura CA.

Information: R.W. Hurst, 9 Faculty Court, Thousand Oaks, CA 91360, (805) 492-7764, Fax (805) 241-
7149, e-mail: Alarwh@aol.com

OCTOBER 26-27, 2001

OHI0 SECTIONAL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Granville OH.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org



OCTOBER 28-31, 2001

37th WESTERN REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Santa Barbara CA.

Information: R.W. Hurst, Hurst & Associates, 9 Faculty Court, Thousand Oaks, CA 91360, fax/phone
(805) 492-7764, e-mail: alasrwh@aol.com

OCTOBER 28-31, 2001

PHOTONICS BOSTON
Newton MA.

Includes Symposia and Conferences on:

- Environmental and Industrial Sensing

Information: Meetings Department, sPIg, P.O. Box 10, Bellingham, WA 98227, (360) 676-3290, Fax (360)
647-1445, e-mail: spie@spie.org, http://www.spie.org

OCTOBER 28-NOVEMBER 2, 2001

POWER PRODUCTION IN THE 21ST CENTURY: IMPACTS OF FUEL QUALITY AND OPERATIONS
Snowbird UT.

Topics will include:

Physical Properties of Ash/Deposits

Deposit Formation

Deposit Removal

Deposition Modeling

Corrosion: Fundamental Studies

Corrosion: Commercial Experience

Soot Formation and Control

Issues for Alternate Fuel Blends

Diagnostics, Sensors, and Controls
Informatlon United Engineering Foundation, Meetings Department, Three Park Avenue, 27th Floor,
New York, NY 10016, (212) 591-7836, Fax (212) 591-7441, http://www.engfnd.org/engfnd/conf.ntml

NOVEMBER 1-3, 2001

10th INTERNATIONAL CONFERENCE ON CURRENT TRENDS IN COMPUTATIONAL CHEMISTRY
Jackson MS.

Information: Miss J. Leszczynski, Jackson State University, Department of Chemistry, 1400 J.R.
Lynch Street, Jackson, MS 39217, (601) 979-3482, Fax (601) 979-7823.

NOVEMBER 2-3, 2001

AMERICAN PHYSICAL SOCIETY FOUR CORNERS SECTION
Las Cruces NM.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org



NOVEMBER 2-3, 2001

JOINT NEW ENGLAND SECTIONS FALL MEETING OF THE AMERICAN PHYSICAL SOCIETY AND THE
AMERICAN ASSOCIATION OF PHYSICS TEACHERS

Keene State College NH.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

NOVEMBER 2-3, 2001

9th INTERNATIONAL SYMPOSIUM ON LASER SPECTROSCOPY
Taejon, Korea.

Information: J. Lee, Korea Atomic Energy Research Institute, Laboratory for Quantum Optics, P.O.
Box 105, Taejon 305-600, Korea, (82) 42-868-2135, Fax (82) 42-861-8292, e-mail: jmlee@kaeri.re.kr

NOVEMBER 4-6, 2001

AMERICAN PHYSICAL SOCIETY SOUTHEASTERN SECTION
Charlottesville VA.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

NOVEMBER 4-9, 2001

ANNUAL MEETING OF THE AMERICAN INSTITUTE OF CHEMICAL ENGINEERS
Reno NV.

Information: Meetings Department, American Institute of Chemical Engineers, United Engineering
Center, 3 Park Ave. 18th Floor, New York, NY 10016, (212) 591-7950, Fax (212) 591-8893,
http://'www.aiche.org

NOVEMBER 5-8, 2001

2001 INTERNATIONAL GAS RESEARCH CONFERENCE
Amsterdam, The Netherlands.

Information: D. Dolenc, (773) 399-8226, Fax (773) 399-4605, e-mail: igrc@agri.org,
http://'www.gri.org/IGRC2001



NOVEMBER 11-16, 2001

INTERNATIONAL ASME MECHANICAL ENGINEERING CONGRESS AND EXPOSITION
New York NY.

Sessions on

- Pool Fire Measurements and Simulations

- Open Forum on Fire and Combustion

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th Street,
New York, NY 10017, (212) 705-7037, Fax (212) 705-7143, http://www.asme.org

NOVEMBER 18-20, 2001

D1VISION OF FLUID DYNAMICS MEETING OF THE AMERICAN PHYSICAL SOCIETY
San Diego CA.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

NOVEMBER 26-30, 2001

FALL MEETING OF THE MATERIALS RESEARCH SOCIETY
Boston MA.

Information: Materials Research Society, Meetings Department, 506 Keystone Drive, Warrendale, PA
15086, (724) 779-3003, Fax (724) 779-8313, e-mail: info@mrs.org

NOVEMBER 28-30, 2001

2001 SAE SMALL ENGINE TECHNOLOGY CONFERENCE AND EXPOSITION
Pisa, Italy.

Information: Society of Automotive Engineers, Inc., 400 Commonwealth Drive, Warrendale, PA 15096,
(724) 776-4841, Fax (724) 776-5760, e-mail: meetings@sae.org, http://www.sae.org

Submit your abstract of up to 500 words by November 2, 2000 to Karin Bolcshazy, SAE International,
400 Commonwealth Drive, Warrendale, PA 15096, (724) 772-7179, Fax (724) 776-1830, e-mail:

karinb@sae.org
The abstract should include a tentative paper title, authors and co-authors (full names, position,

company address, email, telephone and fax numbers).
DECEMBER 3-6, 2001

5th ASIA-OCEANIA SYMPOSIUM ON FIRE SCIENCE AND TECHNOLOGY
Callaghan, NSW, Australia.

Information: B.Z. Dlugogorski, Department of Chemical Engineering, The University of Newcastle,
Callaghan, NSW 2308 Australia, 61-2-4921-6176, Fax 61-2-4921-6920, e-mail:
cgbzd@alinga.newcastle.edu.au

Deadline: Submission of Full Papers by March 1, 2001.



DECEMBER 3-7, 2001

18th INTERNATIONAL PITTSBURGH COAL CONFERENCE, COAL'S INTERNATIONAL FUTURE: THE
TECHNICAL CHALLENGE
Newcastle, New South Wales, Australia.

Information: Conference Secretary, Pittsburgh Coal Conference, University of Pittsburgh, 1130
Benedum Hall, Pittsburgh, PA 15261, (412) 624-7440, Fax (412) 624-1480, e-mail:
pcc@engrng.pitt.edu, http://www.engrng.pitt.edu/_pccwww/

DECEMBER 9-14, 2001

14th AUSTRALASIAN FLUID MECHANICS CONFERENCE
Adelaide, Australia.

Information: 14th Australasian Fluid Mechanics Conference, Department of Mechanical Engineering,
The University of Adelaide, SA 5005, Australia, (61) 8-8303 5397,
Fax (61) 8-8303 4367, e-mail: afmc@mecheng.adelaide.edu.au, http://www.mecheng,
adelaide.edu.au/14afmc/14afmc.htm

JANUARY 3-5, 2002

5th ISHMT/ASME HEAT AND MASS TRANSFER CONFERENCE
Calcutta, India.

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th Street,
New York, NY 10017, (212) 591-7072, Fax (212) 705-7143, http://www.asme.org

JANUARY 6-11, 2002

2nd MEDITERRANEAN COMBUSTION SYMPOSIUM
Sharm El-Shaikh, Egypt.

Topics will Include:
Turbulent Combustion and Modeling
Flame Structure and Dynamics
Sprays and Gas Combustion Systems
Internal Combustion Engines
Solid Fuels Combustion
Optical Diagnostics and Radiative Transfer
Fire/Explosions
Combustion and Pollutants
- Kinetics
Information: M.S. Mansour, Department of Mechanical Engineering, The American University in
Cairo, Cairo, Egypt, Fax (202) 795-7565, e-mail: mansourm@aucegypt.edu



JANUARY 6-12, 2002

WINTER CONFERENCE ON PLASMA SPECTROCHEMISTRY
Scottsdale AZ.

Information: R.M. Barnes, ICP Information Newsletter Inc., P.O. Box 666, Hadley, MA 01035, (413)
256-8942, Fax (413) 256-3746, e-mail: winterconf@chem.umass.edu,
http://www.chem.umass.edu/WinterConf2002

JANUARY 21-23, 2002

3rd INTERNATIONAL SYMPOSIUM ON NON-CO, GREENHOUSE GASES
Maastricht, The Netherlands

Information: C. Hoefsloot, VVM Bureau, Baden Powellstraat 1/kamer 4.17, Postbus 2195,
's-Hertogenbosch, Netherlands 5212 BW, (011) 736215985, Fax (011) 736216985, e-mail:
vvm@wsxs.nl, http://www.milieukundigen.nl/ncgg-3.htm
" FEBRUARY 7-8, 2002
2002 AUSTRALIAN SYMPOSIUM ON COMBUSTION AND THE 7th AUSTRALIAN FLAME DAYS
Biennial Joint Meeting of the Australian/New Zealand Sections of the Combustion Institute and the
Australian Flame Research Committee.
Information: http://www.ifrf.net/ifrf_net/meetings.html
FEBRUARY 7-10, 2002
LASERS TO CHEMICAL AND ENVIRONMENTAL ANALYSIS TOPICAL MEETING OF THE OPTICAL SOCIETY OF
AMERICA

Boulder CO.

Information: Optical Society of America, Meetings Department, 2010 Massachusetts Ave NW,
Washington, DC 20036, (202) 223-0920, e-mail: confserv@osa.org, http://www.osa.org/mtg_conf

FEBRUARY 12-13, 2002

CUTTING NO,: FORUM 2002
Houston TX.

Information: J.C. Smith, Institute of Clean Air Companies, 1660 L Street NW, Suite 1100,
Washington DC, 20036, (202) 457-0911, Fax (202) 331-1388, e-mail: jsmith@icac.com

MARCH 4-7, 2002

SAE WORLD CONGRESS
Detroit MI.

Information: Society of Automotive Engineers, Inc., 400 Commonwealth Drive, Warrendale, PA 15096,
(724) 776-4841, Fax (724) 776-5760, e-mail: meetings@sae.org, http://www.sae.org



" MARCH 7-9, 2002

TEXAS SECTION SPRING MEETING OF THE AMERICAN PHYSICAL SOCIETY
Nacogdoches TX.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

" MARCH 11-15, 2002

14th INTERNATIONAL COAL PREPARATION CONGRESS AND EXHIBITION
Johannesburg, South Africa.

Information: Conference Services, National Energy Technology Laboratory, U.S. Department of
Energy, Morgantown Wy, (412) 386-6044, Fax (412) 386-64386, e-mail:
kimberly.yavorsky@netl.doe.gov

MARCH 18-22, 2002

MARCH MEETING OF THE AMERICAN PHYSICAL SOCIETY
Indianapolis IN.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

MARCH 18-22, 2002

PITTCON 2000: THE PITTSBURGH CONFERENCE
New Orleans LA.

Information: The Pittsburgh Conference, 300 Penn Center Blvd., Suite 332, Pittsburgh, PA 15235,
(412) 825-3220, Fax (412) 825-3224, e-mail: pittconinfo@pittcon.org, http://www.pitcon.org/

" MARCH 25-26, 2002

SPRING MEETING OF THE WESTERN STATES SECTION OF THE COMBUSTION INSTITUTE
San Diego CA.

Information: W.J. Pitz, L-91, Lawrence Livermore National Laboratory, P.O. Box 808, Livermore, CA
94551, (925) 422-7730, Fax (925) 423-8772, e-mail: pitz@lInl.gov, http://www.wssci.org

" APRIL 2-5, 2002

6th EUROPEAN CONFERENCE ON INDUSTRIAL FURNACES AND BOILERS
Lisbon, Portugal.

Information: A. Reis, Rua Gago Coutinho 185-187, 4435-034 Rio Tinto, Portugal, (351) 2297 34624,
Fax (351) 2297 30746, e-mail: conference@infub.pt, http://www.infub.pt
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APRIL 1-5, 2002

MATERIALS RESEARCH SOCIETY SPRING MEETING
San Francisco CA.

Information: Materials Research Society, Meetings Department, 506 Keystone Drive, Warrendale, PA
15086, (724) 779-3003, Fax (724) 779-8313, e-mail: info@mrs.org, http://www.mrs.org/meetings

APRIL 1-6, 2002

26th CONFERENCE ON STATIONARY SOURCE SAMPLING AND ANALYSIS FOR AIR POLLUTANTS
Destin FL.

Topics will Include:

New Technologies

EPA Test Method Development and Regulatory Update

Data Quality

Accreditation Status NELAC, EDIC, ASTM and SES Efforts.

Safety

International Testing Developments

The Truth About Stack Sampling

State Programs for Accreditation and Test Oversight Enforcement

New Emission Testing Techniques
Informatlon B. Mullins, METCO Environmental Inc., P.O. Box 598, Addison, TX 75001, (972) 931-
7127, Fax (972) 931-8398, e-mail: bmullins@testamericainc.com, or United Engineering Foundation,
Meetings Department, Three Park Avenue, 27th Floor, New York, NY 10016, (212) 591-7836, Fax
(212) 591-7441, http://www.engfnd.org/engfnd/conf.html

" APRIL 5-6, 2002

NEW ENGLAND SECTION SPRING MEETING OF THE AMERICAN PHYSICAL SOCIETY
Waltham MA.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

" APRIL 7-9, 2002

CENTRAL STATES SECTION SPRING MEETING OF THE COMBUSTION INSTITUTE
Knoxville TN.

Information: D.L. Reuss, General Motors R&D, (810) 986-0887, e-mail: dreuss@gmr.com,
http://www.cssci.org
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APRIL 7-10, 2002

9th INTERNATIONAL CONFERENCE ON NUMERICAL COMBUSTION: JOINT MEETING OF SIAM AND THE
ITALIAN SECTION OF THE COMBUSTION INSTITUTE
Sorrento, Italy.

Topics will Include:

Adaptive Numerical Methods

Applications of Parallel Processing

Detonation

Droplets and Sprays

Energetic Materials (Propellants and Explosives)

Engine and Furnace Combustion

Fires

Flames

Heterogeneous Combustion

Ignition

Kinetics

Material Synthesis

Microgravity

Pollution

Software Engineering for Combustion Applications

Tera-Scale Computation of Combustion Applications

Turbulence
Informatlon e-mail: icnc2002@unisannio.it, http://www.ing.unisannio.it/icnc2002
Deadlines: October 31, 2001 for Submission of Minisymposium Proposals, and November 30, 2001 for
Submission of Contributed Abstracts.

" APRIL 7-12, 2002

223rd NATIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Orlando FL.

Division of Fuel Chemistry:

CO, Capture and Sequestration

Hydrogen Production and Utilization

Production and Utilization of Renewable Fuels

Trends in Carbon Products

Utilization of Greenhouse Gases
Informatlon R.P. Warzinski, Federal Energy Technology Center, U.S. Department of Energy, P.O. Box
10940, Pittsburgh, PA 15236, (412) 386-5863, Fax (412) 386-4152, e-mail: warzinski@fetc.doe.gov, or
Meetings Department, American Chemical Society, 1155 - 16th Street, NW, Washington, DC 20036, (202)
872-4396, Fax (202) 872-6128, e-mail: natimtgs@acs.org

Division of Physical Chemistry:
Reaction Mechanisms: Kinetics and Catalysis, J. Golab, golabjt@bp.com; T. Truong,
truong@chemistry.chem.utah.edu
Chemistry and the Environment in the 21st Century: Environmental Chemistry at Interfaces, W. Flynn,
flynn@chem.columbia.edu; P. Stair, pstair@northwestern.edu; E. Stiefel, eistief@erenj.com
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Frontiers in Chemical Dynamics, P. Houston, plh2@cornell.edu; H.F. Davis, hfd1l@cornell.edu
Information: J.C. Hemminger, Department of Chemistry, University of California, Irvine, CA 92697, (949)
824-6020, Fax (949) 824-3168, jchemmin@uci.edu

" APRIL 12-13, 2002

OHIO SECTION SPRING MEETING OF THE AMERICAN PHYSICAL SOCIETY
Youngstown OH.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

" APRIL 12-13, 2002

NEW YORK SECTION SPRING MEETING OF THE AMERICAN PHYSICAL SOCIETY
Oneonta NY.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

APRIL 14-17, 2002

ASME/INTERNAL COMBUSTION ENGINE DIVISION SPRING TECHNICAL CONFERENCE
Rockford IL.

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th Street,
New York, NY 10017, (212) 591-7054, Fax (212) 705-7143, http://www.asme.org

APRIL 20-23, 2002

APRIL NATIONAL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Albugquerque NM.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

APRIL 23-26, 2002

ANALYTICA 2002
Munich, Germany.

Information: Analytica, Messe Muchen GmbH, 81823 Muchen, Germany, (49) 89-9492-0380, Fax (49)
89-9492-0389, http://www.analytica.de

APRIL 29-MAY 1, 2002

5th INTERNATIONAL WORKSHOP ON CATALYTIC COMBUSTION
Seoul, Korea.

Topics will Include:
Kinetics and Transport Processes in Catalytic Combustion
Development of High Temperature Materials for Catalytic Combustion
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Application of Catalytic Combustion in Industrial Commercial and Residential Burners
Commercialization of Low Emission Gas Turbine Catalytic Combustor
Information: Sung June Cho, Secretary, 5 Iwcc, Korea Institute of Energy Research, 71-2, Jang-dong,
Yusung-gu, Taejon 305-343, Korea, (82) 42-860-3613, Fax (82) 42-860-3133, e-mail: sjcho@kier.re.kr
Deadline: Submit Extended Abstract by July 31, 2001.

" APRIL 29-MAY 3, 2002

12th ANNUAL HALON OPTIONS TECHNICAL WORKING CONFERENCE
Albuquerque NM.

Information: R.G. Gann, Mail Stop 8664, NIST, 100 Bureau Drive, Gaithersburg, MD 20899, e-mail:
rggann@nist.gov, http://www.bfrl.nist.gov/866/NGP

MAY 5-8, 2002

7th CIRCULATING FLUIDIZED BED CONFERENCE
Niagara Falls, Canada.

Information: AlcuL Consulting, e-mail: aicul-con@home.com
MAY 12-17, 2002

201st MEETING OF THE ELECTROCHEMICAL SOCIETY
Philadelphia PA.

Information: The Electrochemical Society, Inc., Meetings Department, 10 South Main Street,
Pennington, NJ 08534, (609) 737-1902, Fax (609) 737-2743, e-mail: ecs@electrochem.org,
http://www.electrochem.org/meetings/199/meet.html

" MAY 17-18, 2002

NORTHWEST SECTIONAL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Edmonton, Alberta, Canada.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

" MAY 19-24, 2002
CONFERENCE ON LASERS AND ELECTROOPTICS (CLEO) AND ON QUANTUM ELECTRONICS AND LASER
SCIENCE (QELS)
Long Beach CA.
Information: Optical Society of America, Meetings Department, 2010 Massachusetts Ave NW,

Washington, DC 20036, (202) 416-1907, Fax (202) 416-6100, e-mail: cust.serv@osa.org,
http://www.0sa.org/CLEO
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" MAY 28-30, 2002

35th MIDDLE ATLANTIC REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Fairvax VA.

Information: G. Mushrush, George Mason University, Chemistry Department 3E2, 4400 University
Drive, Fairfax, VA 22030, (703) 993-1070, Fax (703) 993-1389, e-mail: Gmushrus@gmu.edu

" JUNE 2-4, 2002

33rd GREAT LAKES REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Minneapolis, MN.

Information: N.W. Gladfelter, University of Minnesota, Department of Chemistry, 207 Pleasant
Street, S.E., Minneapolis, MN 55455, (612) 624-6000, Fax (612) 626-8659, e-mail:
gladfelt@chem.umn.edu

JUNE 2-6, 2002

6th INTERNATIONAL CONFERENCE ON CHEMICAL STRUCTURES
Noordwijkerhout, The Netherlands.

Information: G. Grethe, MDL Information Systems, 14600 Catalina Street, San Leandro, CA 94577,
(510) 357-2222 ext. 1430, Fax (510) 614-3616, e-mail: guenter@mdli.com,
http://www.lib.uchicago.edu/cinf/cinf_meetings.html

JUNE 2-6, 2002

50th AsmMS CONFERENCE ON MASS SPECTROMETRY
Orlando FL.

Information: American Society for Mass Spectrometry, 1201 Don Diego Avenue, Santa Fe, NM 87505,
(505) 989-4517, Fax (505) 989-1073, e-mail: asms@asms.org

JUNE 3-6, 2002

ASME TURBO EXPO: LAND, SEA AND AIR
Amsterdam, The Netherlands.

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th Street,
New York, NY 10017, (404) 847-0072, Fax (212) 705-7143, http://www.asme.org

JUNE 4-7, 2002

10th INTERNATIONAL SYMPOSIUM ON ANALYTICAL CHEMISTRY
Granada, Spain.

Information: Dr. A.M. Garcia-Campana, Department Analytical Chemistry, Faculty Sciences,
University of Granada, Av. Fuentenueva s/n, Granada, Spain, 34 (9) 58-24-85-94; Fax 34 (9) 58-24-33-
288, e-mail: amgarcia@goliat.ugr.es

JUNE 9-13, 2002
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4th OXFORD CONFERENCE ON SPECTROMETRY
Davidson NC.

Information: A. Springsteen, Avian Technologies, P.O. Box 1076, New London, NH 03257, (603) 525-
4479, Fax (603) 526-4087, e-mail: arts@aviantechnologies.com

JUNE 10-13, 2002

ASME SUMMER ANNUAL MEETING
Minneapolis MN.

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th Street,
New York, NY 10017, (212) 591-7795, Fax (212) 705-7143, http://www.asme.org

" JUNE 19-21, 2002

57th NORTHWEST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Spokane WA.

Information: D. DeMattia, North 4906 Northwood Dr., Spokane, WA 99212, (509) 926-6011, Fax
(509) 926-6130 e-mail: dennis@byte-dynamics.com

JUNE 20-22, 2002
57th NORTHWEST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY

Information: D. Cleary, Chemistry Department, Gonzaga University, Spokane, WA 99258, (509) 323-
6631, e-mail: cleary@gonzaga.edu

JUNE 23-27, 2002

AIR AND WASTE MANAGEMENT ASSOCIATION ANNUAL CONFERENCE
Baltimore MD.

Information: Air and Waste Management Association, Member Services, One Gateway Center, Third
Floor, Pittsburgh, PA 15222, (800) 270-3444 or (412) 232-3444, Fax (412) 232-3450, http://www.awma.org

JUNE 22-28, 2002
INTERNATIONAL QUANTUM ELECTRONICS CONFERENCE AND THE CONFERENCE ON LASERS, APPLICATIONS
AND TECHNOLOGIES

Moscow, Russia.

Information: M.V. Lomonosov Moscow State University, 7(095) 939-51-73, Fax 7(095) 939-31-13,
e-mail: iquec2002@comsiml.phys.msu.su, http://www.ilc.msu.su/iqec2002/
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JUNE 23-28, 2002

14th US NATIONAL CONGRESS OF APPLIED MECHANICS
Blacksburg VA.

Information: W. Hylton, Continuing Education, Mail Code 0364, Virginia Tech, Blacksburg, VA
24060, (540) 231-9617, Fax (540) 231-9886, e-mail: whylton@vt.edu
Deadline: Submission of Abstract by January 31, 2002.

JUNE 24-26, 2002

TIME RESOLVED CHEMISTRY: FROM STRUCTURE TO FUNCTION. GENERAL DIScUsSION NUMBER 122 OF
THE FARADAY DIVISION OF THE ROYAL SOCIETY OF CHEMISTRY
Manchester UK.

Topics will Include:
Technique Developments for Time-Resolved and Dynamical Studies
Enzyme Structural Intermediates and Catalytic Action
Computer Modeling of Chemical Processes
Signal Transduction and Photo-Induced Structural Changes
Chemical Structural Intermediates and Catalysis
Materials and Polymer Processing

Informatlon http://'www.rsc.org/lap/confs/faradischome.htm

" JUNE 26-29, 2002

34th CENTRAL REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Ypsilanti MI.

Information: D. Snyder, Eastern Michigan University, 215 Mark Jefferson Science Center, Ypsilanti,
M1 48197, (734) 487-1429, Fax (734) 487-1496, e-mail: donald.snyder@emich.edu

JULY 7-10, 2002

4th INTERNATIONAL SYMPOSIUM ON COAL STRUCTURE
Gliwice, Poland.

Topics will Include:

Physical and Chemical Structure of Coal and Carbonaceous Materials

Reactivity and Modifications of Coal and Carbonaceous Materials

Carbonization and Graphitization

Fibers and Advanced Carbonaceous Materials

Novel Forms of Carbon

Porous Carbonaceous Materials (Adorbents, Catalytic Supports, etc.)

Technical Applications
Informatlon J. Pajak, Institute of Coal Chemistry, Polish Academy of Sciences, 48(32) 2380770, Fax
48(32) 2312831, e-mail: cs2002@karboch.gliwice.pl, http://www.karboch.gliwice.pl/cs2002
Deadline: For Abstracts: April 30, 2001, for papers: January 31, 2002. The accepted papers will be
published in a special issue of Fuel Processing Technology. Only short papers or extended abstracts
up to 5 pages will be accepted.
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JULY 14-19, 2002
19th IUPAC SYMPOSIUM ON PHOTOCHEMISTRY
Budapest, Hungary.

Topics Emphasize Biological and Organic Chemistry.

Information: H.D. Roth, Department of Chemistry and Chemical Biology, Rutgers University, 610
Taylor Road, New Brunswick, NJ 08854, (732) 445-5664, Fax (732) 445-5312, e-mail:
roth@rutchem.rutgers.edu, http://www.photoiupac.hu

JULY 21-26, 2002

29th INTERNATIONAL SYMPOSIUM ON COMBUSTION
Sapporo, Japan.

Information: S. Terpack, The Combustion Institute, 5001 Baum Boulevard, Suite 635, Pittsburgh PA
15213, (412) 687-1366, Fax (412) 687-0340, e-mail: office@combustioninstitute.org

JULY 21-26, 2002

4th WORLD CONGRESS ON PARTICLE TECHNOLOGY
Sydney, Australia.

Information: J. Hatte, Conference Coordinator, ICMS Australasia Pty Ltd., Level 6, 2 Bridge Street,
Sydney NSW 2000, (61) 2-9241-1478, Fax (61) 2-9251-3552, e-mail: josie@icmsaust.com.au,
http://www.wcpt4.com/

JULY 28-AUGUST 2, 2002
17th 1TupAC CONFERENCE ON CHEMICAL THERMODYNAMICS

Information: A. Heintz, Universitat Rostock, FB Chemie, Hermannstr. 14, 180512 Rostock, Germany,
(49) 381-498-1852, Fax (49) 381-498-1854, e-mail: andreas.heintz@chemie.uni-rostock.de,
http://'www.iupac.org/symposia/

AUGUST 4-9, 2002

14th INTERNATIONAL CONFERENCE ON PHOTOCHEMICAL CONVERSION AND STORAGE OF SOLAR ENERGY
Sapporo, Japan.

Topics will Include:

Photoinduced Electron Transfer Processes

Photochemical Conversion

Photoelectrochemistry

Photocatalysis

Photosynthesis

Time Resolved and Coherent Spectroscopy
Informatlon The Secretariat 1PS-14: EC Inc., President Building 5F, Minami-1, Nishi-5, Chuo-ku,
Sapporo, 060-0061, Japan, (81) 11-231-2289, Fax (81) 11-221-0496, e-mail: ipsl4@ec-inc.co.jp,
http://www.ec-inc.co.jp/ips14

AUGUST 18-22, 2002
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224th NATIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Boston MA.

Information: Meetings Department, American Chemical Society, 1155 - 16th Street, NW, Washington, DC
20036, (202) 872-4396, Fax (202) 872-6128, e-mail: natimtgs@acs.org

" SEPTEMBER 1-5, 2002

17th WORLD PETROLEUM CONGRESS
Rio de Janeiro, Brazil.

Information: http://www.world-petroleum.org
SEPTEMBER 8-13, 2002

6th INTERNATIONAL AEROSOL CONFERENCE
Taipei, Taiwan.

Information: CAART, C.-J. Tsai, Institute of Environmental Engineering, National Chiao Tung
University, Hsin Chu, Taiwan, (886) 3-5731880, Fax (886) 3-57727835, e-mail:
cjtsai@green.ev.nctu.edu.tw, http://jeff.che.nthu.edu.tw.caart/

" SEPTEMBER 17-20, 2002

5th INTERNATIONAL SYMPOSIUM ON GAS CLEANING AT HIGH TEMPERATURE
Morgantown WV.

Information: Conference Services, National Energy Technology Laboratory, U.S. Department of
Energy, Morgantown WV, (412) 386-6044, Fax (412) 386-6486, e-mail: kimberly.yavorsky@netl.doe.gov,
http://'www.netl.doe.gov

" SEPTEMBER 29-OCTOBER 2, 2002

LASER SCIENCE XVIII
Orlando FL.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park, MD
20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

" OCTOBER 4-5, 2002

FOUR CORNERS SECTION MEETING OF THE AMERICAN PHYSICAL SOCIETY
Salt Lake City UT.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park, MD
20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org
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OCTOBER 6, 2002

202nd MEETING OF THE ELECTROCHEMICAL SOCIETY
Salt Lake City UT.

Information: The Electrochemical Society, Inc., Meetings Department, 10 South Main Street,
Pennington, NJ 08534, (609) 737-1902, Fax (609) 737-2743, e-mail: ecs@electrochem.org,
http://www.electrochem.org/meetings/199/meet.html

" OCTOBER 10-12, 2002

TEXAS SECTIONAL FALL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Brownsville TX.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park, MD
20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

" OCTOBER 11-12, 2002

NEW YORK SECTIONAL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Syracuse NY.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park, MD
20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

" OCTOBER 12-14, 2002

17th ROCKY MOUNTAIN REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Albugquerque NM.

Information: D. Porterfield, Los Alamos National Laboratory, P.O. Box 1663, NMT-1, Los Alamos, NM
87545, (505) 667-4710, Fax (240) 358-1192, e-mail: dporterfield@lanl.gov

" OCTOBER 15-18, 2002

55th GASEOUS ELECTRONICS CONFERENCE
Minneapolis MN.

Information: e-mail: gec@me.umn.edu, http://www.me.umn.edu/gec/
" OCTOBER 18-19, 2002

OHI0 SECTIONAL FALL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Columbus OH.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park, MD
20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org
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OCTOBER 21-24, 2002

8th SYMPOSIUM ON TEMPERATURE: ITS MEASUREMENT AND CONTROL IN SCIENCE AND INDUSTRY
Chicago IL.

Information: D.N. Dunkley, 8th Symposium on Temperature, ISA, P.O. Box 12277, 67 Alexander
Drive, Research Triangle, NC 12277, e-mail: ddunkley@isa.org

" OCTOBER 23-25, 2002

37th MIDWEST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Lawrence KS.

Information: R. Carlson, University of Kansas, Department of Chemistry, Malott Hall, Lawrence, KS
66045-0001, (785) 864-3686, Fax (785) 864-5396, e-mail: rcarlson@ukans.edu

OCTOBER 23-26, 2002

38th WESTERN REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
San Francisco CA.

Information: N.D. Byington, U.S. Customs Service Laboratory, 630 Sansome St., Room 1407, San
Francisco, CA 94111, (415) 705-4405 ext. 216, Fax (415) 705-4236, e-mail: neal@byington.org

" OCTOBER 30-NOVEMBER 2, 2002

SOUTHEAST SECTIONAL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Auburn AL.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park, MD
20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

" NOVEMBER 3-6, 2002

58th SOUTHWEST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Austin TX.

Information: P. Barbara, University of Texas, Department of Chemistry and Biochemistry, Welch Hall,
Austin, TX 78712, (512) 471-2880, Fax (512) 471-8696, e-mail: pbarbara@mail.utexas.edu

" NOVEMBER 13-17, 2002

54th SOUTHEAST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Charleston SC.

Information: G.P. Meier, Department of Pharmaceutical Sciences, Medical University of South

Carolina, 280 Calhoun St., P.O. Box 250140, Charleston, SC 29425, (843) 792-8445, Fax (843) 792-
0759, e-mail: meiergp@musc.edu
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NOVEMBER 17-22, 2002

INTERNATIONAL MECHANICAL ENGINEERING CONGRESS AND EXPOSITION, THE WINTER ANNUAL
MEETING OF ASME

New Orleans LA.

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th Street,
New York, NY 10017, (212) 591-7037, Fax (212) 591-7856, http://www.asme.org

" NOVEMBER 24-26, 2002

DIVISION OF FLUID DYNAMICS MEETING OF THE AMERICAN PHYSICAL SOCIETY
Dallas TX.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

MARCH 3-7, 2003

MARCH NATIONAL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Austin TX.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

MARCH 23-27, 2003

225th NATIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
New Orleans LA.

Information: Meetings Department, American Chemical Society, 1155 - 16th Street, NW, Washington, DC
20036, (202) 872-4396, Fax (202) 872-6128, e-mail: natimtgs@acs.org

APRIL 5-8, 2003

APRIL NATIONAL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Philadelphia PA.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College Park,
MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

MAY 19-22, 2003

ASME TURBO EXPO
Baltimore MD.

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th Street,
New York, NY 10017, (404) 847-0072, Fax (212) 705-7143, http://www.asme.org
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" JUNE 8-12, 2003

51st ASMS CONFERENCE ON MASS SPECTROMETRY
Montreal, Canada.

Information: Asms, 1201 Don Diego Ave., Santa Fe, NM 87505, (505) 989-4517, Fax (505) 989-1073,
e-mail: asms@asms.org, http://www.asms.org

" JUNE 15-18, 2003

31st NORTHEAST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Saratoga Springs NY.

Information: T. Noce, IT Corp., 13 British American Blvd., Latham, NY 12110, (518) 783-6088 ext
283, Fax (518) 783-8397, e-mail: anoce@theitgroup.com

JUNE 22-26, 2003

AIR AND WASTE MANAGEMENT ANNUAL CONFERENCE
San Diego CA.

Information: Air and Waste Management Association, Member Services, One Gateway Center, Third
Floor, Pittsburgh, PA 15222, (800) 270-3444 or (412) 232-3444, Fax (412) 232-3450, http://www.awma.org

" SEPTEMBER 7-11, 2003

226th NATIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
New York City NY.

Information: Meetings Department, American Chemical Society, 1155 - 16th Street, NW, Washington, DC
20036, (202) 872-4396, Fax (202) 872-6128, e-mail: natimtgs@acs.org

" NOVEMBER 20-22, 2003

55th SOUTHWEST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Atlanta GA.

Information: H. Hopkins Jr., 5066 Shadow Glen Ct., Atlanta, GA 30338, (770) 396-6265, Fax (404)
636-0453, e-mail: chehph@mindspring.com
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Kinetic Modeling, Reaction Lumping Techniques, Pyrolysis, Combustion
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Pulsed Plasma," Energy Fuels 14, 459-463 (2000).
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Kraus, M., B. Eliasson, U. Kogelschatz and A. Wokaun, "CO, Reforming
of Methane by the Combination of Dielectric-Barrier Discharges and
Catalysis," Phys. Chem. Chem. Phys. 3, 294-300 (2001).

Sun, Q., Y. Tang and G.R. Gavalas, "Methane Pyrolysis in a Hot
Filament Reactor,” Energy Fuels 14, 490-494 (2000).

Gwyn, J.E., "Universal' Yield Models for the Steam Pyrolysis of
Hydrocarbons to Olefins," Fuel Processing Technol. 70, 1-7 (2001).

3. BURNERS

(See also Section 21 for Burner Emissions and Incinerator

Performance)

Bouma, P.H., L.P.H. DeGoey, J.K. Nieuwenhuizen and A. Van der Drift,
"Modeling of Twofold Flame Behavior of Ceramic Foam Radiant
Gasburners,” pp. 453-464 in Clean Combustion Technologies, M.d.G.
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Cully, "Issues for Low-Emission, Fuel-Flexible Power Systems,” Prog.
Energy Combust. Sci. 27, 141-169 (2001).

Blackwood, T.R., "An Evaluation of Flare Combustion Efficiency Using
Open-Path Fourier Transform Infrared Technology,” J. Air Waste
Manage. Assoc. 50, 1714-1722 (2000).

Strosher, M.T., "Characterization of Emissions from Diffusion Flare
Systems," J. Air Waste Manage. Assoc. 50, 1723-1733 (2000).
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